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TASK ANALYSIS OF PIEOT, COPILCY2, AND

FLIGHT ENGINEER POSITIOM OR THE P-3 UIWRAFT

ABSTRACT

This report provides a task analysis of the pilot, copilot,
and flight engineer positions in the P-3 aircraft and delineates
the method employed in translating task analyis data into an
improved training system.

Appendix A, Task Analysis, identifies the behavioral activities
of the pilot, copilot, and flight engineer during normal,
abnormal, and emergency operation of the P-3 aircraft in accord-
ance with NATOPS procedures.

Appendix B, Training Analysis Application, contains the method

for translation of task analytic data into syllabi, lesson
guides, and lesson plans. Both the Task Analysis and the Training
Analysis are essential ingredients of a systems approach to
training.
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FOREWORD

This report is the second in a series of three planned reports
concerned with improving P-3 aircraft pilot and flight engineer
traininr at the Replacement, Squadron level. The substance of the
report ii a detailed job task analysis of the P-3 flight crew
positions, An objective of this study was to make this information
available to the P-3 Replacement Squadrons for use in the current
training pr ,gram.

The detailed task analysis provided here serves several purposes:
it is a primary source of information for the development or
modification of current P-3 training programs, it may be employed
directly by squerdron personnel in structuring and controlling
training, and it provides a "handbook" of information to the
students undergoing transiti training to the P-3 aircraft.

The report was prepared by Mr. R. F. Browning, Education
Specialist; Dr. J. K. Lauber, Psychologist; and Mr. P. G. Scott,
Engineering Technician, of the Training Analysis and Evaluation
Group, Naval Training Equipment Center.

Patrol Squadrons 30 and 31 provided the subject matter expertise
essential to the succes.ful outcome of the task analysis.
Particular appreciation is expressed to LCDR R. S. Hopewell and
ADJCS R. L. Quarton of VP-30 and AE1 R. Dorrhaim of VP-31.
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SECTION I

INTRODUCTION

A program for improving ongoing training of P-3 pilots and

flight engineers was initiated in February 1972. A three-phase

study effort was undertaken to achieve the objectives of this

program.

Phase I of the study involved a comprehensive analysis of P-3

pilot training at the Replacement Patrol Squadron (RVP) level.

This work was completed in June 1972, and published as TAEG REPORT

No. 5, Training Analysis of P-3 Replacement Pilot Training, dated

1972. The report presented an assessment of the current P-3

curriculum, the. instructional media, and the devices utilized in

support of pilot training.

The Phase II effort, which is the subject of this report,

developed a job task analysis of the pilot, copilot, and flight

engineer positions. Appendix A of this report contains the complete

task analysis. In addition, a training analysis based on the P-3

task data was conducted and the existing synthetic and in-flight

traininng syllabi were modified for subsequent school tryout during

Phase III of he program. The method employed in translating the

task data into a program of instruction is summarized in Section

III of this report. Appendix B describes the application of the

training analysis methodology and inclules examples and appropriate

forms.

The Phase III effort, which is currently underway, is co!)cerned

with an indepth evaluation to determine what effects the emplcyment

of the revised syllabi (Cockpit Familiarization Trainer (OFT),
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Operational Flight Trainer (OFT), and flight portions) developed

during Phase II will have on training outcomes. Emphasis will be

placed on measuring the effects of training resulting from more

efficient use of Devices 2F69D and 2C23 in conjunction with in-the-

air training. Concurrently, an evaluation of the present flight

engineer training curriculum will be conducted, utilizing the task

analysis developed juring Phase II as a baseline. At the conclusion

of the third phase, an economic analysis will be made to determine

the optimum methods-media mix (academic, CFT, OFT, aircraft) as a

function of the resources expended and benefits to be gained. This

.;ill provide a cost-effective training model.

2
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SECTION II

TASK ANALYSIS

A task analysis was accomplished describing the activities per-

formed in the pilot and flight engineer positions for the P-3

aircraft. The analysis idenbified and organized in a systematic way

the sequential and the interactive activities performed by the flight

crew in the Dhases of flight. It is a critical step in training

system design, for it serves as a basis for making decisions about

those characteristics desired in a training system. The task analysis

serves as a major data source for the subsequent analytic operations

described in this report.

Considerable effort was expended on the development of the task

analytic methodology employed in this study. Much of this initial

work was concerned with an appraisal of existing task analysis

techniques and with identifying those techniques which seemed to be

of potential benefit to the P-3 pilot, copilot, and flight engineer task

analysis. The analytic procedure finally selected incorporates basic

elements of several previously used approaches, althought it is

difficult (and probably useless) to identify specific sources for

specific elenents. Certainly, much credit should go to the USAF

C-130 task/training analysis program being conducted at Little Rock

Air Force Base, Arkansas, and also to the work done by several of

the major air carriers and aircraft manufacturers. The bibliography

contains references to papers and articles consulted during the

course of this study, and the reader interested in the broader

aspects of task and training analyses should consult these references.

3
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The resulting analytic procedure adopted for use is, from a

theoretic point of view, inelegant. No esoteric behavior taxonomies

were used, nor was any attempt made to develop a generalized task

analytic method which could be applied to a variety of training situations.

In essence, the technique used here is a "brute force,' method, requiring

large amounts of manpower and time, but one which is likely to produce a

useful producL. An examination of appendix A of this report indicates

quickly the amount of work involved in such an undertaking.

The basic organizational scheme employed in the P-3 task analysis is

that of "Phase of Flight."' Eleven major rhases, ranging from 1.0 (Viission

Preparation) to 11.0 (Post-Mission) cover all normal P-3 mission profiles;

two additional phases are used to organize Abnormal and Special Pro-

cedures (12.0) and Emergency Procedures (13.0). Thus, every segment of

P-3 operations, whether normal or emergency, is covered in these 13

mission phases. It should be noted here that Tactical Operations

(Section 6.0) was not within the scope of the present study. The analysis

of tactical crew positions and tactical operations should be the subject

of future study.

Further refinement of the overall organization of the task analysis

is imposed by the use of subdivisions of each of the major Phases of

Flight. Typically, each Phase of Flight is dividee into three subphases,

although some phases (5.0 and 7.0) are, frm a behavioral point of view,

so simple that further breakdown into subphases is not required. On

the other hand, each identifiable Abnormal/Special and Emergency

Procedure is treated as a subphase, thus resulting in many more than

three subphases for these sections.

4
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Detailed descriptions of each of the mission phases can be found in

the introductory section of appendix A to this report.

The third-level breakdowns of the P-3 mission profile were at the

"Perform Checklist,, level, I.e., functional groupings of related

activities with some identifiable goal. Examples of this third-level

breakdown include: "Start Engines," which occurs during the Systems

Activation subphase of the Pre-Takeoff mission phase (and is numbered

2.2.1); and."Perform Takeoff Checklist," which is performed during the

Taxi subphase of the Pre-Ta]eoff mission phase (and is numbered 2.3.1).

It should be noted that these schematics serve only to impose structure

on the task analysis, thus helping to organize the collection, treatment,

ani presentation of the data. Some other organizational scheme could have

been used with equal success.

The task statements were constructed at a functional level. That

is, the statements described specific, identifiable behaviors of a

crewmember with reference to a specific control or indicator in the

aircraft itself. Thus, the task analysis is basically a chronologically

organized, functional description of the man-machine interface as viewed

from the "man" side of that interface. The format of the task analysis

is straightforward. Some eremiember (pilot, copilot, or flight engineer)

does something (verifies, selects, observes, etc.) to something in the

aircraft (power levers, synch ser',o switch, turbine inlet temperature

indicator, etc.). The sequence in which these behaviors are performed

determines the sequence of the task statemento, except for contingent

(or branched) beha.or which is described in the form: "if some condition

is true, then perform A, othcrw-ise perform B., Allowable deviatious
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from the sequence as it appears in the task description are indicated by

appropriate notes or remarks, which axe also used to discuss other

relevant information which does not appear in a task descriptive

statement (for example, operating limits, etc.). The task analysis pro--

vided in appendix A, is a compilation of this kind of information; it

contains a complete description of the behaviors required of each crew-

member throughout a P-3 missir:,, including normal. and emergency pro-

cedures. In a sense, it contains the specifications for the product of

any crewmember training program in that this is what the graduate of such

a program must be able to do if he is to successfully perform his role

in the P-3 mission.

Task data collection was accomplished as follows. Typically, one

or two TAEG team members would meet with a P-3 instructor pilot and a

P-3 flight engineer instructor. Following the outline provided by Phase

of Flight organization, and using various combinations of the NATOPS

manual, Device 2C23 (the cockpit familariza,ion trainer), and the P-3

aircraft itself, all of the procedures were "talked through," one task

at a time. The function of the TAEG team was to elicit the appropriate

kind of information from the pilots and flight engineers who served as

subjt.ct matter experts, and to ensure that the level of the task

analysis became neither too detailed (thus making the information

trivial), nor too global (precluding the utilization of the resulting

data in the subsequent training analysis).

Following the initial data collection sessions, the i.sk descriptions

were edited and formatted. Then began a review and revision period, as

appropriate, which served to cocrect mistakes and also to identify

I 6
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practices which were squadron-specific (so-called ,'technique,, items).

Finally, the results of the task analysis were reviewed by personnel

from both P-3 RVP squadrons to insure that the statements accurately

reflected current operating practices and procedures.

7/8
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SECTION III

TRAINING ANALYSIS

This section outlines the method employed in translating the job

task statements into the requisite components cf a training system.

This involves the identification and the organization of all relevant

training events, the media, and the evaluation sequences appropriate to

the P-3 replacement flight crew training program.

In essence + fundamental reasoning which guided the development

of our approach - this study is as follows: before the "how" of training

can ba determined, the "what" of training must be known. In order to

specify what must be train( ', it is necessary to obtain a detailed,

comprehensive description of the behaviors required of the human

operators of the selected man-machine system.

Task analysis provides the means for identifying the "need-to-knov'

and separates it from the "nice-uo-know' skill and knowledge requirements.

It also provides a means for identifying the simulation capabilities

required in flight simulators and serves as a basis for developing

effective procedures for simulation utilization. Based on the job task

data, the analysis continues with a definition of the tasks to be

trained, where trained (ground school, simulator, and in the air), and in

what sequences; and the development of performance evaluat.ion procedures.

In essence, this involves deriving the skills and knowladge requirements

including "need-to-know" information not explicitly identified in the

task statements, e.g., normal operating limitations of the aircraft,

instrument markings, and general knowledge items, such as knowledge of

Federal Aviation Regulations aiid OPFJAV instructions pertaining to the

operation of Naval aircraft.
9
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On the media decisions, the intent was to specify the least expensive

device or ,method for achieving the behavioral objective. For example,

general knowledge items may be economically taught in the classroom or

individual study carrel, while manual control skills relating to aircraft

control must be taught in the OFT (or in the aircraft in the event of

insufficient simulation capabilities). Procedural items can be taught

more efficiently in the CFT or OFT. Certainly the CFT is the most

effective means for teaching the locationof cockpit controls and indicators.

In the TAEG P-3 approach, consideration of media allocation is given

to introductory, consolidation, and proficiency stages of learning.

Typically, the initial exposure to any subject area can be most effectively

provided using the "traditional,' pedagogical techniques of lecture, motion

pictures, sound/slide programs, and textbooks or other written material..

Effective consolidation of the information gathered during the

introductory sessions is achieved using training devices, including CFT(s),

OFT(s), and part-task trainers of various types. Fial skill consolidation

is best accomplished in ,,mission" simulators which replicate closely the

real world situation. Finally, the maintenance of a high lrvel of

proficiency imposes certain demands regarding training devices and methods.

For example, maintenance of manual control skili. L,-quires a blending of

both aircraft, and OFT training while general knowledge ,,refreshe':

packages utilizing sound/slide programs have proven very effective for the

maintenance of non-motor (or cognitive) skills.

Considerable attention was given to the methods and standards

required for performance evaluation. Conventionally, the recommended

trainee evaluation procedures involve performance tests in which

10
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the trainee is required to perform some task or series of tasks either

in the aircraft or in a training device. In this initial TAEG effort,

much use has been made of the traditional "'instructor looking over the

shoulder" method. This technique, although lacking precision, is a

compromise between ease of implementation and efficacy as a measurement

technique. Currently, considerable research is devoted to performance

measurement and evaluation, especially to automated measurement systems

in OFT(s). However, a number of problems must be solved before a

viable objective measurement capability can be implemented.

Training Requirements Summary. The training analysis outlined above

is iterative in nature, successively breaking the job to be trained into

more detailed task components and into skills and knowledges required in

performing these activities. The behavioral objectives determined in

the earlier stages of the training analysis are included in broader

"subject areas" - groups of behavioral objectives related along some

dimension and further organized according to whether best taught in

classroom/carrel, CFT, OFT, or aircraft and according to whether the

trainee will be a First- or Second-Tour P-3 pilot. These "clusters" of

behavioral objectives can bo used d J-ctly by the lesson plan wpiter to

develop lesson plans and to orgardze training courses.

Program of Instruction. In the development of the training analysis

each task statement was analyzed to determine the training requirements

and the appropriate media for instruction. Experimental syllabi were

then developed, in ccnjunction with VP-30 personnel, for OFT, OFT, and

in-flight training. On-site validation of these syllabi will be

accomplished during Phase III of the program.

Ii1



TAEG REPORT NO. 7

The development of syllabi for the academic phases of pilot and

flight engineer training was not undertaken since this requires manpower

in excess of that allocated to "-3 training analysis studies and is byond

the scope of the task approved by the Chief of Naval Training.

I1
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SECTION IV

CONCLUSIONS AND RECOMMENDATIONS

The following is a summnxy of the conclusions and recommendations

developed diu.ing this phase of the P-3 Replacement Pilot Training

Analysis. A brief discussion and rationale accompanies each finding.

The results reaffirm the conclusions reported in the Phase I report

of this program (NAVTRAEQUIPCEN, 1972). Continued liaison has been

maintained with the RVP(s) and pertinent data from the task analysis

have been furnished both squadrons.

CONCLUSIONS

Based on the task analysis data and on-site observations, the following

conclusions were derived.

1. The training provided is inconsistent with the skills and

knowledge required of P-3 pilots upon assignment to an operational

squadron, particularly first-tour pilots. Examination of the curriculum

and observqtion of various azademic sessions and in-flight training,

indicates tha . a "shotgun" approach is being used. The material being

presented and the skills being trained encompass most of the need-to-

know skills and knowledge, but also include an abundance of nice-to-

know information. This information may be of value to an instructor or

to maintenance personnel as background material, but it is not reeded by

the pilot to recognize normal and abnormal situations or to take

appropriate action using the controls and indicators engineered into the

system.

2. The stated objective of first-tour pilot training-to

provide trained copilots-is not being met. The duties of the copilot as

13
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identified by task analysis are perhaps the least demanding of the three

cockpit crew positions. However, the copiloi is not being trained to

acquire the skills and knowledge required of the copilot position, but

instead is being trained in those required of the plane commander position.

3. Accepting the traditional concept of training the copilot

in the duties of the plane commander, the depth of training is inconsistent

with the responsibilities of the first-tour pilot when he arrives in an

operational squadron.

4. The practice of providing the P-3 experienced second-tour

pilot the same training -is that received by the first-tour pilot is not

cost effective. The second-tour pilot receives the sanie academic,

synthetic, and flight training as the first-tour pilot. Provisions are

not made for identifying entering skills and knowledge and then prescribing

a course of instruction that will provide for deficiencies.

5. The number of memory items for procedures not involving

imminent danger appears tc be excessive and might well be handled with

properly indexed flight manuals (job aids) based on the task analysis.

(This approach is used by the commercial airlines.) In all probability

there would be less likelihood of omission of steps in a given check.

RECO12ENDATIOUS

The recommendations which follow are based upon the observations

and data obtained to date in the TAEG P-3 program. They are primarily

within the framework of the present organization and training assets,

and are not expected to change with succeeding reports but possibly may

be increased in scope upon completion of the Phase III studies. It is

reconmcnded that the squadrons do the following:

14
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1. Screen the task analysis document for currency and give

consideration to issuing a copy to each trainee and instructor. The

document identifies what the trainee will be required to know and perform

at tha completion of the familiarization/instrument phase of training

at VP-30 or VP-31, It identifies who does what, when, where, and why.

The P-3 team, in modifying the present training syllabus, used the document

with facsimiles of all cockpit panels to test the procedures and to time

the exercises.

2. Develop a program of instruction for use in the classroom

or carrel, based on the identified need-to-know material derived from

the task analysis.

3. Develop, at the earliest practical time, an individualized

instructional program for second-tour pilots utilizing current audio-

visual assets supplemented by locally developed sound/slide programs.

4. Request professional assistance in development of individ-

ualized instructional programs based on the task analysis.

5. Institute proficiency based individualized instruction

programs for first-tour pilots as professionally prepared programs are

developed.

6. Use the behavioral objectives derived from the training

analysis and interviews to establish entering skill and knowledge levels

for second-tour pilots. The curriculum for each pilot should be tailored

to meet his individual requirements. The present lock step method is

inefficien' and delays the trainee in rejoining his operational squadron.

15/16
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APPENDIX A

JOB TASK ANALYSIS OF THE

PILOT, COPILOT, AND FLIGHT ENGINEER POSITIONS

FOR THE P-3 AIRCRAFT
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P-3 TASK ANALYSIS

INTRODUCTION

The following task analysis is designed to provide a concise but

comprehensive description of the behavioral activities of the pilot,

copilot, and flight engineer of P-3A/B and P-3C aircraft. The purpose

is twofold: (1) The task analysis forms the foundation of the training

analysis which will be used to design a modern and efficient P-3 pilot

and flight engineer training program, and (2) The task analysis will

serve a direct training role in that it provides a systematic picture

of the duties and responsibilities of each crew member during a P-3

mission and thus serves as a reference document for instructors and

students alike. The task analysis identifies the who, what, why, when,

and where of the crewmember's job. The task analyE-s provides the

vehicle for doing a training analysis. It will be used to determine:

(a) the tasks for which training is required, (b) the crewmember' s

required knowledge of other crewmember tasks, e.g., knowledge needed

by the pilot or flight engineer tasks, (c) the most effective media to

be used for training, and (d) the most effective trainee performance

evaluation methods.

The present task analysis is limited in two ways: (1) The listing

below deals only with the pilot, copilot, and flight engineer - no attempt

has been made to include other P-3 creumembers, and (2) the present

analysis does not include a behavioral description of the pilot, copilot,

and flight engineer during any tactical operations of the P-3 weapon

system.

21
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The task listing below is organized according to "Phase of Flight"

structure as shown on the MISSION PHASFS INDEX and on the TASK ANALYSIS

INDEX. Definitions and description of each Mission Phase and Segment

appear below. It should be noted that these Phases and Segments are

arbitrarily defined. However, because they serve only to impose structure

to the analysis, their arbitrary nature does not detract from their

usefulness.

22
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APPENDIX B

SECTION I

TRAINING ANALYSIS APPLICATION

This appendix provides an application of the training analysis

method described in Section III of this report. A four-step procedure

is employed in the analysis. The sequence is as follows:

* Analysis of training tasks

* Compilation of tasks to be trained

* Grouping of tasks for instructional planning

* Development of program of instruction

The steps in the procedure, with examples of the appropriate forms

completed, are described below.

Analysis of Training Tasks: Each statement in the job task

description is analyzed and the skills and knowledge requirements,

behavioral objectives, media requirements, and evaluation/methods/media

are derived. This is the crucial analytic step in the preparations

leading to the development of an instructional program. The training

analysis work sheet, shown in figure 1, is used to organize this

information. The mission phase selected from the task analysis is the

"Before Start Checklist" (item 2.1.2). Twenty-two specific task items

are identified. An example of one of these tasks (item 2.1.2.L) is

provided in figure 1 to illustrate the procedure.

Compilation of Tasks to be Trained: Summaries of the data

obtained from the training analysis work sheets are now compiled. These

identify what must be taught for each system and phase of flight. A

general summary for mission phase, "Before Start Checklist" (items 2.1.2

A through U), is shown in figure 2 to illustrate the content and format.
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2.1.2 CHALLENGE - "'HTUS, INERTIAL AND HSI"

L. P REPLY - "CHECKED"

SKILLS:

KNOWLEDGES: Cockpit Operation of Attitude Heading Reference

System, Inertial Navigation System, and Horizontal

Situation Indicator, Source of Power, Checks,

Alternate Systems.

BEHAVIORAL
OBJECTIVES: PILOT SHALL: Insnue copilot selects slave position nd

enters Lat. on inertial. Verifies sync indicator

centered, standby gyro selected on HSI. P & CP

monitor MM4 indicators fo' proper operation. P

selects ARS on HSI attitude control switch, C selects

Inertial on Heading Switch, P & CP observe heading.

P & CP observe heading secondary input. P selects

Inertial on heading switch, C selects AHRS on heading

switch, P & CP compare heading indications for primary

and secondary inputs. P & CP select primary for HSI

heading input. Check Standby Compass for accuracy.

P & CP redly "Checked."

INSTRUCTIONAL 1. INTRODUCTORY: Sound/slide, Video, Cine, Lecture,
MEDIA: CF-

2. CONSOLIDATION: CFT, OFT

3. MAINTENANCE: OFT

EVALUATION
METHODS/MEDIA: OFT

BASIC
REFERENCES:

ALTERNATIVES:

REMARKS: P-3 second-tour pilot should only require short

classroom or carrel period followed by OT to refresh

this function.

Figure 1. Sample of a Training Analysis Worksheet
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2.1.2 BEFORE START CHECKLIST

A-U

KNOWLEDGE REQUIREMENTS

CLASSROOM OR STUDENT CARREL
Landing Gear - Location of gear handle, handle light.

Warning lights on instrument panel and
Annunciator light extinguisher button.
Gear status indicator and barber pole.
Pre-Etart check.

Parking Brakes - Location.
Procedure for setting or releasing.
Pre-start check.

Circuit Breakers - Location.
Visual check.
F-E responsibility.

Lights - Location of controls, lights.
Limitations of operations.
Pre-start check procedures.

Bleed Air and Icing - Foul weather systems - overview.Control Panels Ice detection system - purpose, location
of probe. Static source to pilot and
copilot instruments. Pitot tube inputs
to pilot and copilot instruments.
Heat switch, status light.

- Engine Anti-Ice System - purpose.
Source of power.
Location of switches and lights,
Pre-start check.

- Wing De-ice/Anti-i-,e System - heat source.
Wing sections heated.
Location of switches and lights.
Pre-start check.

- Bleed Air - purpose.
Source
Pre-start check

Figure 2. General Summary (Part 1 of 4)
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- Propeller Ice Control System-Location
of heating elements, cycling sequence.
Source of power.
Location of switches, indicators, and
circuit breakers.
Pre-start check and ground operation
limitations.

- Empennage Anti-Icing System-Location of
strips.
Source of bat.
Cycle arrangement.
Switch locations, positions, gage, color-
code interpretation.
Signal light and purpose.
Override switch.
Pre-start check.

- Windshield and Side Window Heat System-
Panels heated.
Location of switches.
Pre-start check.

- Pitot and Angle of Attack System.
Location of probes.
Heat source.
Location of switches, indicators.
Pre-start check.

- Bomb Bay Heating System-Location of
switch.
Pre-start switch position.

Fuel and Ignition - TIT max temperature for btarting.
RPM rotation verification/limitation
for start.
Location of instruments.
Fuel Panel-location switches, and
starting position.

RP[4 Switches - Location and starting position.

TD (Temperature Datum) Switches - Location.
Pre-start cycle.

AHRS, 1rertial, and qSI - Attitude, Heading, Reference, System-
Power source, modes, limitations.
Pre-start latitude and hemisphere inputs
and checks.

Figure 2. General Summary (Part 2 of 4)
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Inertial Navigation Systems-controls,
lights.
System alignment.
Pre-start checks, switch positions and
latitude inputs.

- Horizontal Situation Indicator-
location of controls and switches.
Modes, primary and secondary inputs.
Pre-start check.

- MM4, Attitude Indicator System-Primary
and suzondary systems.
Pre-start monitor procedures.

- Standby Compass-Accuracy check.

Radar Altimeter - Location of instruments, source of power
(bus).
Procedure for test.
Procedure for test mode.
Limit lights-ground sensing relay; flap
handle switch.
Restriction on use of copilot indicator.

Fuel Quantity and Fuel Panel - Location of fuel control panel and
total fuel gauge.
Pre-start position of crossfeed val~es,
main tank valves, boost pump switches
and indicator lights. Tank 5 transfer
pumps and transfer valves.

Armament Panel ana Bomb Bay - Location of Pilot's armament panel
Switch positions for takeoff.
Bomb bay switch position and light.

Flaps - Location of flap handle, flap indicators
Procedure for activation and takeoff
setting.

Autopilot - Location cf autopilot control panel and
AFCS ground test panel.
Pre-start procedure/switch settings.

Weight and Balance - Allowable gross weight for takeoff.
Computation of OG/MAC.
Use of previously computed data.
Pre-start procedure.

Figure 2. General Summary (Part 3 of 4)
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Tactical Crew Checklist - Teaching of tactical crew checklistshould be deferred to ASW/tactical

phase of training.

Rotating Beacon - Location of Master switch, rotating
beacon switch.
Pre-start position.

Suggested Media

Video tape and or sound/slide programs for overview, nomenclature,
and "need to know' system information essential for pre-start checks.
Cockpit Familiarization Trainer integration of classroom or carrel
information, checklists, and procedures. Device 4B28/11 Introduction to
P-3B Aircraft (Pilot).

COCKPIT FAMILIARIZATION TRAINER

Pre-Start Check - Identification and loation of panels,
switches, lights, controls, and gauges.
Familiarization with Pre-start check-
lists, procedures and checks.
Pilot demonstrates, by activating
satc-hes, touching controls and or
instruments, and verbalizes the pro-
cedures and checks required to complete
the V7re-start checklist without

significant error prior to entering
the OFT for further training.

OPERATIONAL FLIGHT TRAINER

Pre-Start Check - Dynamic display of controls, switches,
and instrument enabling completion of
Pre-Start Checklist.
Pilot demonstrates ability to perform
Pre-start checks without error prior to
first aircraft training flight.

AIRCRAFT

Pre-Start Check - No aircraft training requirement.

End of Course Objective

Pilot demonstrates knowledge of pre-start check procedures, system
checks, and switch/control positions. He performs pre-start check without
error.

Figure 2. General Snmary (Part 4 of 4)
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Grouping of Tasks for Instructional Planning: Based on the

previous two steps, an initial organization of the curriculum is undertaken,

in terms of the general subject matter areas, the media requirements and the

desired student profi.ciency levels. A summary of these training requirements

is shown in figure 3. The example selected depicts the normal procedures

ii'volved in the first 12 phases of flight identified in the Job task

analysis. For each phase of flight, the media requirements are identified

together with the appropriate level of proficiency required in each phase

per media class. It should be noted that this summary serves as an aid to

the understanding of our method; the content has not yet been validated.

The proficiency levels recommended are more d-oscriptive than those published

in NATOPS, however, the NATOPS levels may be used if desired.

Program of Instruction: The final step in the procedure is the

organization of the training material into a program of instruction.

Section II o +.his appendix provides an example of a lesson plan developed

using the four-.step procedure described above. The training segment

selected concern. Propeller Operation" which is a subsystem of Power 'Olauts.

Subject to manpower availability and authorization, the acad.mit,

portion of the program of instruction for both pilots and flight :,gineers

will be devloped by TAEG.
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CLASS/CARREL CnT OFT AIRCRAFi
NORMAL PROCEDURES #K S #K S # S S

Mission Preparation IV - * * *

Pre-Takeoff Readiness
Check IV * IIA *

Before Start Checklist IV II B II A

Prepare to Start Engines IV II A * *

Start Engines IV II B IIA *

After Start Checklist V I B II A *

Prepare for Taxi V * II A *

Takeoff Checklist V II B II A *

Takeoff II II C II B II A

Climb III II B II A *

Cruise Out/Back III II B II A *

Descent/Approach IV II C II B II A

Final Approach/Landing/
Missed Approach IV II C II B II A

Post Landing/Shutdown V II C II B II A

#Knowledge and skill levels are based upon the proficiency levols shown in
figure 4.

*There io no training requirement for these proccdures using iDhis medium.

Figure 3. Training Requirement Summary
(P-3 Second Tour Pilot)
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LEVEL KNOWLEDGE

Recall without omission or error using normal cockpit
cues. (Emergency Checklist Mandatory Items.)

II Recall with use of cockpit cues and checklist without
omission or error. (Can explain essential functions and
use checklist in accordance with prescribed NATOPS
standard.)

III Recall with use of cockpit cues, checklists, and NATOPS
manual. May require sume prompting. (Can explain
essential relationships and locate information in NATOPS
manual.)

IV Demonstrate a general knowledge of major £;ems related to
subject matter but not required to be eile to perform
task. (Level expected at completion of academic phase.)

V Overview of subject matter. Trainee need only possess
recognition (not recall) knowledge of the subject matter
(e.g., pilot knowledge of flight engineer tasks).

SKILLS

A Performance of entire task to NATOPS standard without
prompting.

B Performance of task to NATOFS standard i'ith minor
prompting. (Tasks performance 3_ited due to lack of
simulation in OFT are includea in this category, e.g.,
lack of visual simulation.)

C Performance of tasks with minor err rs utilizing a static
simulator or mockap, e.g., Cockpit Familiarization
Trainer.

ABOVE ARE SUGGESTED FOR PROFICIENCY LEVEIS, THE DEGREE OF QUALIFICATION
CONTAINED IN NATOPS MANUAL MAY BE MORE DESIRABLE.

Figure 4. P-3 Task and Training Analysis Proficiency Levels
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APPENDIX B

SECTION II

SAMPLE LESSON PLAN

PROPELLER OPERATION

RECOGNIZE PROPELLER CONTROLS

a. Power Levers

b. Synch Servo Switches

c. Synchrophaser Masber Switch

d. Synchrophaser Master Trim Knob

e. Resync/Normal Switch

f. Pressure Cutout Override Buttons

g. Feather Valve/NTS Check Switch

h. Fuel Governor and Prop Pitch Lock Test/Normal Switches

i. Auto Feather System

J. Emergency Shutdown Handles

k. Ice Control System

1. Prop Pump No. 1 and No. 2 Warning Lights

m. Feather Switches

n. 1TS (Negative Torque Sensing) System

PROPETUER DESCRIPTION

The four-bladed Hamilton Standard Propeller converts engine shaft

horsepot-mr to thrust. It is a constant speed, full feathering,

reversing propeller, having the added features of pitchlock and a com-

bination of synchronizing and synchrophasing.

Pitchlock is incorporated to prevent engine overspeed by preventing

blade angle decrease. Synchronzizing is an electronic refinement of
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hydro-mechanical governing to provide a quicker, smoother, quieter

governing system. Synchrophasing prevents blade tips from passing each

other when parallel to the wing leading edge, reducing vibration and

noise.

Propeller pitch changes are induced by hydraulic pressure from a

self-contained hydraulic system within each propeller assembly.

Propeller hydraulic pressure is provided by two gear driven pumps when

the propeller is rotating.

FUNCTION OF PROPELLER CONTROLS

a. Power Levers

(1) In the taxi range (BETA RANGE, POWER LEVERS AFT OF FLIGHT

IDlE):

(a) Controls propeller blade angle for forward or reverse

thrust via mechanical linkage through the coordinator.

(b) In effect, power lever movement causes a propeller

pitch change in the TAXI (BETA) RANGE.

(2) In the flight range (ALPHA RANGE, POWER LMRS AT OR FORWARD

OF FLIGHT IDLE):

(a) Power lever linkage to the coordinator in the flight

range causes coordinator to schedule fuel to the engine.

(b) Advancing power levers in the flight range causes

coordinator to change fuel ?ontrol setting to increase fuel flow.

(c) Yncreased fuel flow causes a corresponding increase in

turbine in.et temperature and turbine rpm, which tends to cause the

propell,., to overspeed.
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(d) Propeller flyweight governor senses the overspeed and

increases pitch angle (bite), which holds the propeller rpm at its

fixed speed.

(e) In effect, power lever adjustment changes power plant

power output while the propeller governor maintains propeller rpm at

100 percent.

b. Function of Sync Servo Switches

(1) In hORMAL, electrical circuits act in conjunction with

mechanical governing features to provide more stable and accurate rpm

governing.

(2) In NORMAL, an electrical anticipator feature is

incorporated in the system to hydraulically change blade angle to

stabilize propeller rpm and prevent the propeller from underspeeding or

overspeeding in case of rapid power lever movement.

(3) In OFF, electrical control of hydraulically actuated blade

angle changes is deactivated and mechanical devices cause hydraulically

actuated blade angle changes automatically.

c. Function of Synchrophaser Master Switch

(1) Selects either engine number 2 or number 3 as master to

which other engines are slaved if their Sync servo switches are in

NORMAL.

(2) Synchrophasing, electronically establishing optimum

propeller blade phase angle relationships, minimizes propeller beat

noise and minimizes vibrations caused when air is alternately compressed

between the four rotating blade tips of two propellers on each wing and

when air is compressed betwPen the fuselage and the blade tips of
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No. 2 and No. 3propellers at the same time.

(3) OFF position deactivates the automatic synchrophasing

feature.

d. Function of Synchrophaser Master Trim Knob

(1) Adjusts mechanical devices which hydraulically control

propeller blades pitch angle thus effecting increases or decreases

in the rpm of the master engine by approximately ± 1 percent.

(2) In the OFF position, only engine No. 2 rpm will be affected.

e. Function of Resync/Norma].

(1) Acts as a clutch to ensure proper phasing and engagement

when the system is activated.

(2) Automatic resynchrophase mechanisms slightly increases or

decreases the rpm of the propeller to synchronize the speed of the

three slave props and synchrophase the blade angle relationship to

the selected master.

(3) Depressing resynchrophase switch approximately four seconds

then releasing the switch causes a propeller which is not synchrophased

to either become synchrophased or to improve synchrophase relationship

with master propeller.

(4) Each actuation improves propeller synchrophase relationship.

(5) Repeated actuations by depressing resynchrophase switch two

seconds, releasing and waiting one minute, can result in changing the

tachometer indication of a slave propeller a maximum of 2 percent each

actuation.

(6) NORMAL position of the switch provides for automatic synchro-

phasing electronically through the synchrophaser,
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f. Function of the Pressure Cutout Override Switches

(1) Depressing the pressure cutout override switch with the

feather button in activates the auxiliary pump to repressurize the

increase pitch side of the dome, lights the light in the feather

button, the No. 1 propeller pump light goes out and energizes the

feather valve solenoid which in turn positions the feather valve to

the feather valve pcsition.

(2) Depressing a swtch with the emergency shutdo;'m handle out

activates the feather pump, lights the light in the feather button, and

turns off the propeller pump No. 1 light.

(3) The pressure cutout override switch provides a means of

overriding the propeller pressure cutout switch if the propeller does

not go completely into feather using the E handle or the feather button.

g. Function of the Feather Valve/NTS Check Switch

(1) The NTS check position is the normal position of the switch

except when performing NTS check or when restarting an engine airborne.

If NTS occurs, the light will remain on with the switch in NTS check

position.

(2) In Feather Valve check position checks linkage to the

feather valve which routes hydraulic pressure to position the propeller

toward the feather position. In flight with the switch in Feather

Valve check, the NTS lights will blink when NTS occurs. The negative

torque system drives the propeller toward feather but cannot completely

feather the propeller.

(3) During ground operation, with switch in NITS check position,

the NTS light must come on during engine shutdown. If shutting down
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from LOW RPM and light does not come on, restart engine and shutdown from

NORMAL RPM. If no light when shutting down from NORMAL RPM write

discrepancy up for maintenance action.

h. Function of the Fuel Governor and Prop Pitch Lock Test/Normal

Switches.

(1) These switches are provided to permit ground checking of the

pitchlock and fuel topping governor functions.

(2) In the test position the propeller governor mechanism is

reset to a speed of approximately 106 percent RPM to permit checking to

insure that the fuel topping governor will linit engine speed if the

propeller governor fails-also that the propeller pitchlock will. engage

to prevent blade angle decrease.

i. Auto Feather System

(1) The auto feathering system provides automatic feathering of

one propeller in the alpha range. When the system is armed and the power

levers are advanced for takeoff and a loss of engine power occurs which

results in a large loss of propeller thrust (prop thx.ust drops to 500 or

less pounds) auto feathering will occur for the affected engine.

j. Function of the E.nergency Shutdown Handles in Relation to the

Propeller

(1) Provides for electrically activating the feather pump and

mechanically moves the feather valve to the feather position.

s") Pulls in appropriate feather button and lights the feather
button light.

k. Ice Control System

Propeller icing is controlled by electrically heating the spinners

and blade cuffs. When the system is energized, the nose portion of each
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spinner is continuously anti-iced (while the remainder is cyclically de-

iced) by elements in the aft spinner (skirt), in the spinner's four

blade-root fairings (islands), and in the cuff covering the skank of each

blade.

The controls and indicators for the propeller Ice Control System

consist of a three position control switch (ON-OFF-Ground Test), an

ammeter, and a three position rotary selector for the ammeter (1 and 4

Spinners, Cuffs and Islands, 2 and 3 Spinners).

More details of system operation will be covered in this course

under P-3 ICE CONTROL SYSTEMS.

1. Prop Pump No. 1 and No. 2 Warning Lights

(1) Prop Pump No. 1 light illuminates when the Main (No. 1) pump

pressure drops below a set minimum pr-ssure. Illumination of Prop Pump No.

1 light is permissible during engine starting and with engine operation

at LOW RPM.

(2) Prop Pump No. 2 light illunidnates when the Standby (No. 2)

pump pressure drops below a set minimum pressure. Normally Prop Pump

No. 2 light will be out pAd-r to reaching low RPM (57-64 percent).

m. Feather Switches

Four guarded feathering buttons, one for each engine, are located

on the pilot's overhead control panel. These buttons provide a method

for feathering the propeller for loiter operation. Depressing the switch

initiates the feathering cycle. Pulling out on the button initiates

the unfeathering cycle for a feathered propeller.
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n. NTS System

The NTS System automatically moves the propeller toward the

feather position when a predetermined negative torque is sensed

(propeller is driving the engine). The normal effect of the NTS is a

cycling of SHP slightly below the preset negative torque limit.

PROFELLER SAFETY FEATURES

a. Function of the pitchlock assembly

(1) Operates only in the flight range.

(2) Prevents blade angle decrease if there is an overspeed by

103.5 percent RPM or if there is a loss of propeller oil pressure.

(3) Allows blade angle increase but no decrease.

(4) Pitchlock is blocked out at low blade angles (+170 to -140)

to allow for RPM surges during approach and landings and at high blade

angles to permit unfeathering (5-7° to 86.650).

(5) Hazards of reversing with a malfunctioning propeller during

takeoffs or landings.

(a) Pitchlocked propeller cannot be reversed.

(b) Directional control problems may be encountered when

power levers are retarded to the ground idle.

(c) Engine with malfunctioning propeller must be shutdown

prior to positioning power levers below flight idle.

(d) Failure of one or more propellers to reverse may result

in complete loss of directional control.

b. Function of low pitch stop assembly

(1) Mechanically limits blade angle to specific minimum settings

during flight range operation.
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(2) Power lever must be positioned from flight range to ground

range to disengage low pitch stop and permit blade angle decrease and

reversing.

c. Function of the BETA Followup System

(1) The BETA followup system programs a variable hydraulic stop

as a function of power lever position to prevent excessive reduction in

blade angle decrease if the NTS System fails.

d. Function of the Safety Coupling (decoupler)

The decoupler safety coupling ,fill mechanically disconnect the

gearbox and propeller from the engine turbine when the engine negative

torque exceeds a set limit (approximately minus 1700 SHP). This device

serves as a backup in case of NTS failure and is provided to reduce the

loads imposed on the aircraft structure to an acceptable limit.

e. Function of the proneller brake

A propeller brake is provided to prevent windmilling when the

aircraft is parked or when the propeller is fully feathered in flight.

The brake is released by starter torque or by airloads when unfeathering

in flight. The brake is held in the disengaged position by reduction

gear oil pressure c1id engaged automatically by heavy springs.

Oil pressure is sufficient to hold the brake released when

reduction gear RPM is above approximately 21 percent. Slight reverse

propeller rotation locks the brake.

f. Function of the NTS INOP Light

If the blade angle decreases to the 450 position during unfeather-

ing the ,'NTS INOP" warning light on the vertical annunciator ponel will

illuminate when the 450 blade angle switch operates and the blades will
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automatically start toward the feather position. If the "NTS INOP" light

illuminates auring unfeathering it is essential to pull the Emergency

Shutdown handle immediately while holding out on the feather button.

F
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